Japan Proton Accelerator Research Complex; J-PARC
Beam power 1 MW  RCS has two functions as; -Proton driver for producing pulsed muon and neutrons at MLF, -Injector to MR.  The requirements for the beam operations to MLF and MR are different.
Thus, different parameter optimizations are required for each.
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Requirements for the beam operation to MLF . . . This situation can be understood by considering the effect of 2 x -2 y =0.
Measurement
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Effects of the 2 x 2 y =0 resonance
 Tune diagram near the operating point  The 2 x 2 y =0 resonance is;
-a 4th order systematic resonance, -excited mainly by the octupole component in the space-charge field, -causes emittance exchange between the horizontal and the vertical planes.
 The emittance exchange leads to two major effects (I) and (II) during the beam painting process. 
Anti-correlated painting
 The direction of beam painting is the same as the direction of emittance exchange.
⇒ Additional emittance growth caused by the direct effect of the emittance exchange is well suppressed.
Forming a high density isle
 But, this situation causes a significant modulation of the charge density by synchronism between beam painting and emittance exchange.
Effects of the 2 x 2 y =0 resonance (II)
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Correlated painting  tp =50 mm mrad J y x 10 3 ( mm mrad)
High density isle
Anti-correlated painting  tp =50 mm mrad J x x 10 3 ( mm mrad)
Uniform
Measurement Measurement
Position (mm)
 A high-density peak structure was observed for anti-correlated painting as predicted by the numerical simulation. 
